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(57) ABSTRACT 

A multi-layer Woven scrim, having tWo or more layers made 
of thermoplastic tapes, has its layers attached together by 
means of layer-connecting tapes interWoven With mutually 
perpendicular tapes of adjacent layers. The points of attach 
ment may be at spaced intervals and in the machine or 
cross-machine directions. The scrim is ?exible, dimension 
ally stable and has high tensile and tear strength. It can be 
coated and used as an industrial fabric. 
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MULTI-LAYERED WOVEN SCRIM 

FIELD OF THE INVENTION 

[0001] The invention pertains to scrims made of Woven 
thermoplastic tapes, and more particularly, to multiple-layer 
scrims having high tensile and tear strengths and suitable for 
industrial use. 

BACKGROUND OF THE INVENTION 

[0002] It is known in the ?eld of industrial strength fabrics 
to make a Woven scrim from thermoplastic tapes. Such 
tapes, commonly made of polyole?ns such as high density 
polyethylene, stretched in the course of manufacture, are 
?exible, Weavable and have high tensile strength. Scrims 
Woven of such tapes have substantial mechanical strength 
and are used as a structural element of industrial fabrics such 
as tarpaulins, building covers, Wrapping materials for indus 
trial goods, and for similar uses. The strength of such scrims 
is limited by the number of tapes per unit area that can be 
Woven together and the tensile strength of the individual 
tapes. 

[0003] To produce higher strength scrims it is knoWn to 
attach tWo or more layers together, typically by laminating 
or stitching. There are problems With both of these prior art 
methods that reduce the strength of the product. When 
laminating is carried out, due to the thickness of the scrims, 
it is dif?cult to cool doWn or temper the laminating layer, and 
consequently the scrim may be damaged by excessive heat, 
reducing its tensile strength. Alternatively, if scrim layers are 
stitched and seWn together, the stitches tend to create tears 
and splitting of the tapes and hence reduce tensile strength. 

[0004] US. Pat. No. 6,367,513 (Cain) discloses a 
strengthened-scrim comprising a plain Weave scrim Wherein 
the Warp and Wefts ends comprise tWo or more superim 
posed tapes. HoWever, When folded, the scrim may bend at 
the edges of the superimposed tapes, Which, for a coated 
scrim, may result in cracking of the coating at the bends. 
Further, Where more than tWo tapes are placed one on top of 
the other, difficulties arise in controlling the tension of the 
tapes in the middle and in adjusting the pick count according 
to the thickness of the ends, the number of superimposed 
tapes determining thickness of each end. 

[0005] It is therefore desirable to provide a scrim that is 
Woven in a multi-layer structure and Wherein the aforemen 
tioned limitations are overcome, Without reducing the 
strength of each layer and While avoiding additional pro 
cesses such as laminating or seWing together of the layers, 
or process sophistications such as tension control in super 
imposing tapes. 

SUMMARY OF INVENTION 

[0006] It is an object of the invention to provide a high 
performance multi-layer scrim, Wherein each layer is 
attached to the next one at points along the Width, or length, 
or in both directions, While maintaining the integrity of each 
layer. 
[0007] It is a further object of the invention to provide a 
multilayer scrim Wherein one or more layers may, if desired, 
have tapes With particular chemical properties, such as those 
imparted by UV stabiliZers and ?re retardants, or particular 
physical properties such as those imparted by colour pig 
ments. 
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[0008] It is a further object of the invention to provide a 
multi-layer scrim that is Wrinkle-free and Wherein the sal 
vage is shared betWeen layers to avoid slippage of layers. 

[0009] The present invention provides a multi-layer scrim 
for use in heavy-duty Wraps, construction fabrics and covers, 
Wherein characteristics such as tensile strength and tear 
strength in both the machine and the cross-machine direc 
tions, ?exibility, ?atness, or stability are important. 

[0010] The invention provides a scrim comprising tWo or 
more layers, each layer comprising Woven tapes that are 
mutually perpendicular (i.e. Warp and Weft tapes) Wherein a 
layer-connecting tape, such a Warp tape, is interWoven With 
mutually perpendicular tapes (such as the Weft tapes) of both 
layers so as to attach the layers together. The attachment can 
be at selected points or intervals, or along lines of attach 
ment, such lines of attachment being in the machine direc 
tion or the cross-machine direction. 

[0011] The invention further provides a method for mak 
ing a multi-layer scrim as aforesaid, comprising Weaving 
tapes to form tWo or more layers and, simultaneously, 
Weaving a layer-connecting tape, such as a Warp tape, With 
mutually perpendicular tapes of adjacent layers, Whereby 
adjacent layers are attached together to form the scrim. 

[0012] The invention further provides industrial fabrics 
Which comprise a multi-layer scrim according to the inven 
tion Which is coated or laminated to a ?lm, or to a layer of 
slip-resistant material, or to other substrates that may be 
suitable for a particular end use of the fabric. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] FIG. 1 is a schematic plan vieW of a portion of a 
tWo-layer scrim according to a preferred embodiment of the 
invention. 

[0014] FIG. 2 is a schematic cross-sectional vieW taken 
along the line 2-2 of FIG. 1. 

[0015] FIG. 3 is a schematic cross-sectional vieW of a 
three-layer scrim according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] The Warp and Weft tapes that are the structural 
elements of the scrims of the invention are thermoplastic 
tapes of a siZe and strength suitable for the manufacture of 
industrial strength scrims. In this speci?cation, “tape” means 
a ?exible, Weavable, elongated member With a generally 
rectangular cross-section, having a Width at least ten times 
larger than its thickness. The Width of the tapes is preferably 
in the range of one to ten millimeters. The thickness of the 
tapes is preferably in the range of 0.02 to 0.1 mm. The 
Weight of the tapes (measured as decitex, i.e. Weight in 
grams per 10,000 meters in length) is preferably in the range 
of 500 to 3,000. The tapes can be made by slitting cast 
extruded thermoplastic ?lm into strands and stretching them 
from three to ?ve times their original length to increase 
tensile strength and reduce stretch of the scrim. The tapes are 
preferably made of polyole?n material, such as high density 
polyethylene or polypropylene. Such tapes are ?exible, 
Weavable and have high tensile strength. 

[0017] The tapes for use in the invention can contain one 
or more of various additives, to impart properties to the 
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scrim that are useful for particular applications. For 
example, they may contain colour pigments, such as black 
pigment, to increase the resistance of the scrim to UV 
radiation, or pigments or compositions to increase re?ectiv 
ity, UV-resistant compositions, ?ame-retardant composi 
tions, mold inhibitors, metal corrosion inhibitors, etc. 

[0018] FIGS. 1 and 2 illustrate an embodiment of a 
tWo-layer scrim according to the present invention, in Which 
tWo Woven layers are attached together by means of inter 
Weaving a layer-connecting Warp tape With Weft tapes of 
both layers. 

[0019] FIG. 1 is a plan vieW Which, for purposes of 
illustration, shoWs both layers of scrim 9, but it Will be 
understood that, in practice, When the tapes are tightly 
Woven, the tapes of one layer are generally on top of those 
of the other layer. Scrim 9 comprises tWo layers, 60 and 61, 
attached together by means of layer-connecting tapes 40, 50. 
Layer 60 comprises Warp tapes 1, 2, 5 and 6 interWoven With 
Weft tapes 12, 13, 16, 17, 20, 21, 24, 25, 28, 29, 32 and 33 
in a plain Weave. Layer 61 comprises Warp tapes 3, 4, 7 and 
8, interWoven With Weft tapes 10, 11, 14, 15, 18, 19, 22, 23, 
26, 27, 30 and 31 in a plain Weave. It Will be understood that 
the portion of the Weave pattern shoWn in FIG. 1, from Warp 
tape 1 to 8 and Weft tape 10 to 33, is repeated to form a scrim 
of the desired siZe. 

[0020] Preferably, both layers are plain Weave, but, if 
desired, other Weave patterns may be employed. 

[0021] Layer-connecting tapes 40, 50 are Woven parallel 
to the Warp tapes, at selected spaced intervals (here, after 
every tWelfth Warp tape) and are interWoven With selected 
Weft tapes so as to connect the tWo layers. In the eXample 
illustrated in the draWings, layer-connecting tape 40 is 
Woven under Weft tapes 4 and 8 of layer 61 and over the 
other Weft tapes; and layer-connecting tape 50 is Woven over 
Weft tapes 2 and 6 of layer of 60 and over the other Weft 
tapes. 

[0022] It Will be understood that the layer-connecting 
tapes can be Woven in various patterns other than according 
to the speci?c pattern shoWn in the draWings and still attach 
the tWo layers together effectively. For eXample, layer 
connecting tape 40 could be Woven under Weft tapes 3 and 
7 and over the other Weft tapes. 

[0023] Preferably, a layer-connecting tape 40, 50 is pro 
vided at selected intervals, for eXample, every tWelfth Warp 
tape, or other selected interval, in order to attach the tWo 
layers 60, 61 together as ?rmly as required. This results in 
a set of spaced, parallel lines of attachment betWeen the tWo 
layers. The frequency and location of the layer-connecting 
tapes can be selected according to the physical requirements 
of the scrim and the design of the loom. The shared salvage 
provides stability and stops the layers from sliding relative 
to each other in the course of manufacture and during any 
subsequent processing such as coating. 

[0024] In a tWo-layer scrim, as in FIG. 1, it is preferred 
that the layer-connecting tapes be spaced apart from each 
other by a number of Warp tapes that is a multiple of four, 
for eXample 12, 16, 20, etc., to provide for orderly inter 
Weaving of Weft tapes. 

[0025] If desired, more than one layer-connecting tape, for 
eXample a pair of such tapes, may be placed side by side (or 
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one on top of the other) and used to connect the layers. Each 
line of attachment Would therefore comprise the plurality of 
grouped, layer-connecting tapes, rather than a single tape as 
in the embodiment of FIGS. 1 and 2. 

[0026] The scrim of the invention can comprise any num 
ber of layers that can be practically Woven on a selected 
loom. A scrim having a desired tensile and tear strength can 
be achieved by making it With a suf?cient number of layers. 
Multiple beams can be employed on a loom in order to make 
a multi-layer scrim of a Width greater than could otherWise 
be formed on the loom. 

[0027] For a three-layer scrim according to the invention, 
a third Woven layer, comprising Warp and Weft tapes, is 
attached by means of a layer-connecting tape that connects 
the third layer to the layer to Which it is adjacent. Referring 
to FIG. 3, Which shoWs a three-layer scrim 90, layers 60 and 
61 are structurally similar to the correspondingly numbered 
layers in the tWo-layer scrim of FIG. 2. Layer 62, compris 
ing Weft tapes 63, 64 and Warp tapes 65 to 72, is attached to 
layer 60 by means of layer-connecting tape 80. Additional 
spaced-apart layer-connecting tapes (not shoWn), parallel to 
tape 80 are used to attach layer 62 to layer 60. It Will be 
noted that the middle layer 60 is attached to each of the tWo 
outer layers 61 and 62, but such outer layers are not attached 
directly to each other. 

[0028] In a multi-layer scrim of three or more layers, it is 
preferred that adjacent layer-connecting tapes that connect 
any given tWo adjacent layers be spaced apart by a number 
of parallel Woven tapes (e.g. Warp tapes in the embodiment 
of FIG. 3) that is a multiple of four, for eXample 12, 16, 20, 
etc. 

[0029] The principles that apply to a three-layer scrim also 
apply to scrims of four or more layers, all of Which are 
Within the scope of the invention. 

[0030] As described above, and is illustrated in the draW 
ings, the layers of the scrims are connected by means of 
layer-connecting tapes interWoven With Weft tapes of the 
layers, forming longitudinal (machine direction) lines of 
attachment. HoWever, it is Within the scope of the invention 
for the attachment to be made by means of layer-connecting 
tapes that are parallel to the Weft tapes and interWeave With 
the Warp tapes of the layers, so as to form transverse 
(cross-machine direction) lines of attachment betWeen the 
layers. It is also Within the scope of the invention for both 
modes of attachment to be employed at the same time, 
resulting in a scrim having both longitudinal and transverse 
lines of attachment betWeen the layers, forming a quilted 
multi-layer fabric. 

[0031] It Will be apparent to a person skilled in the art from 
the foregoing description, and in particular from FIG. 1, that 
the scrim of the invention is Woven as a unit; in other Words, 
by selection of the pattern of interWeaving of the Warp and 
Weft tapes and the layer-connecting tapes on the loom, both 
layers of the scrim, and their connection by means of the 
layer-connecting tapes, are formed together on the loom by 
one Weaving operation. The scrim is not made, according to 
the preferred embodiment, by forming the layers separately 
and then, subsequently, connecting them together. 

[0032] In the scrims of the invention, each layer can be 
designed to provide different physical, mechanical or chemi 
cal properties, such as colour, UV stability, ?re retardant, 
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mold inhibition and metal corrosion inhibition. This is 
accomplished by appropriately selecting the tapes that Will 
form each layer. The Warp and Weft tapes that Will form a 
particular layer can be ones having speci?c properties, and 
the Warp and Weft tapes that Will form another layer can have 
different properties. For example, the tapes forming the layer 
that Will be an inner layer When the scrim is used in a metal 
Wrapping fabric may include a metal corrosion inhibitor, 
While the outer layer may include a pigment. 

[0033] Scrims of the invention can be laminated on one or 
both sides With thermoplastic ?lms, using conventional 
laminating processes, to produce Waterproof fabrics suitable 
for use as industrial fabrics, construction fabrics, building 
covers, tarpaulins, land?ll covers, agricultural fabrics (such 
as hay tarps), Wrapping materials and for other industrial and 
agricultural applications. 
[0034] The ?lm to Which the scrim is laminated preferably 
comprises polyole?n resin, such as polyethylene or polypro 
pylene, and may include optional additives such as UV 
resistant compositions and ?ame-retardant compositions. 

[0035] The scrims of the invention may also be used as the 
structural substrate for a Wide range of laminated products, 
in the same manner as prior art multi-layer scrims are used, 
but bringing the advantages of a superior scrim, as described 
above. For example, they may be laminated on one or both 
sides to a layer of slip-resistant material, or to a layer of 
Water-absorbent material, such as paper or non-Woven ther 
moplastic mats. Such laminated products can be used as 
industrial and agricultural fabrics for a variety of purposes, 
including those described above. Uncoated or unlaminated 
scrim according to the invention can also be used for a 
variety of applications, such as industrial fabrics, construc 
tion fabrics, land?ll covers, etc. 

EXAMPLE 

[0036] A tape made of high density polyethylene 3.3 mm 
Wide and 48 micrometers thick, having a decitex of 1705 
Was Woven into a multi-layer scrim according to the inven 
tion having a pick count of 16x16 and an average Weight of 
215 grams per square meter on a SulZer (trademark) Weav 
ing machine. The Warp, Weft and layer-connecting tapes 
Were interWoven according to the pattern shoWn in FIG. 1. 
The resulting tWo-layer scrim, having parallel lines of 
attachment in the machine direction by the layer-connecting 
tapes, Was ?at and ?exible, With good tensile and tear 
strength. 
[0037] For comparison of the mechanical strength of the 
scrim, scrims Were Woven of the same tape, With the same 
pick count and average Weight per square meter, in a single 
layer tWill Weave pattern and in a double insertion pattern as 
described in US. Pat. No. 6,367,513 (Cain). Standard tests 
of mechanical strength Were carried out and the results are 
set out beloW: 

Double Double 
Test Scrim TWill Insertion 

Tensile Strength-ASTM D751 

Tensile MD (kg) 130 140 140 
Tensile CD (kg) 123 121 140 
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-continued 

Double Double 
Test Scrim TWill Insertion 

TrapoZoidal-ASTM 04533 

Tear MD (kg) 60 43 55 
Tear CD (kg) 52 38 55 
Tongue-ASTM 02261 

Tear MD (kg) 62 44 58 
Tear CD (kg) 47 41 57 
Burst-ASTM D751 

Burst (psi) 595 580 620 

MD is machine direction. 
CD is cross direction. 

[0038] Although the invention has been described in terms 
of various embodiments, it is not intended the invention be 
limited to these embodiments. Various modi?cations Within 
the scope of the invention Will be apparent to those skilled 
in the art. The scope of the invention is de?ned by the claims 
that folloW. 

What is claimed is: 
1. A scrim comprising at least tWo Woven layers of 

thermoplastic tapes, comprising: 

(a) a ?rst Woven layer comprising: 

(i) a ?rst set of tapes generally parallel to each other; 
and 

(ii) a second set of tapes generally parallel to each 
other, perpendicular to said ?rst set of tapes and 
Woven thereWith; 

(b) a second Woven layer comprising: 

(i) a ?rst set of tapes generally parallel to each other, 
said ?rst set of tapes being generally parallel to said 
?rst set of tapes of said ?rst layer; and 

(ii) a second set of tapes generally parallel to each 
other, perpendicular to said ?rst set of tapes of said 
second layer and Woven thereWith; and 

(c) at least one layer-connecting tape, generally parallel to 
said ?rst sets of tapes, said tape being interWoven With 
tapes of said second set of tapes of said ?rst layer and 
With tapes of said second set of tapes of said second 
layer so as to attach said ?rst layer to said second layer. 

2. A scrim according to claim 1 Wherein said layer 
connecting tape forms a line of attachment betWeen said ?rst 
layer and said second layer. 

3. A scrim according to claim 1 Wherein said ?rst set of 
tapes of each of said ?rst and second layers comprises Warp 
tapes and said second set of tapes of each of said ?rst and 
second layers comprises Weft tapes. 

4. A scrim according to claim 1 Wherein said ?rst set of 
tapes of each of said ?rst and second layers comprises Weft 
tapes and said second set of tapes of each of said ?rst and 
second layers comprises Warp tapes. 

5. Ascrim according to claim 1 Wherein there is a plurality 
of said layer-connecting tapes, separated from each other, 
forming a plurality of generally parallel lines of attachment 
betWeen said ?rst layer and said second layer. 
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6. A scrim according to claim 1 further comprising a 
second layer connecting-tape positioned adj acent to said one 
layer-connecting tape. 

7. A scrim according to claim 1 further comprising: 

(d) at least one layer-connecting tape generally parallel to 
said second set of tapes, said tape being interWoven 
With tapes of said ?rst set of tapes of said ?rst layer and 
With tapes of said ?rst set of tapes of said second layer. 

8. A scrim according to claim 5 Wherein said layer 
connecting tapes are separated from each other by a number 
of tapes of said ?rst sets of tapes that is a multiple of four. 

9. Ascrim according to claim 1 further comprising a third 
Woven layer, said third Woven layer comprising: 

(i) ?rst set of tapes generally parallel to each other, said 
?rst set of tapes being generally parallel to said ?rst set 
of tapes of said ?rst layer; and 

(ii) a second set of tapes generally parallel to each other, 
perpendicular to said ?rst set and Woven thereWith; and 

(iii) a layer-connecting tape, generally parallel to said ?rst 
set of tapes of said third layer, said tape being inter 
Woven With tapes of said second set of tapes of said 
second layer and With tapes of said second set of tape 
of said third layer so as to attach said third layer to said 
second layer. 

10. A scrim according to claim 1 Wherein said tapes have 
a Width in the range of 1 to 10 mm. 

11. A scrim according to claim 1 Wherein said tapes have 
a thickness in the range of 0.02 to 0.1 mm. 

12. A scrim according to claim 1 Wherein said tapes have 
a Weight in the range of 500 to 3000 grams per 10,000 
meters. 

13. A scrim according to claim 1 Wherein said tapes 
include color pigment. 

14. A scrim according to claim 1 Wherein said tapes 
comprise polyole?n resin. 
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15. A scrim according to claim 14 Wherein said tapes 
comprise high density polyethylene. 

16. A scrim according to claim 14 Wherein said tapes 
comprise polypropylene. 

17. A scrim according to claim 1 Wherein said tapes 
include a UV-resistant composition. 

18. A scrim according to claim 1 Wherein said tapes 
include a ?ame-retardant composition. 

19. A fabric comprising a scrim according to claim 1 
laminated on one or both sides thereof to a Waterproof 
thermoplastic ?lm. 

20. A fabric according to claim 19 Wherein said ?lm 
comprises polyole?n resin. 

21. A fabric according to claim 19 Wherein said ?lm 
contains a UV-resistant composition. 

22. A fabric according to claim 19 Wherein said ?lm 
contains a ?ame-retardant composition. 

23. A fabric comprising a scrim according to claim 1 
laminated on one or both sides thereof to a layer of slip 
resistant material. 

24. A fabric comprising a scrim according to claim 1 
laminated on at least one side thereof to a metaliZed ?lm. 

25. A fabric comprising a scrim according to claim 1 
laminated on one or both sides thereof to a layer of Water 
absorbent material. 

26. A fabric according to claim 25 Wherein said Water 
absorbent material is paper. 

27. A fabric according to claim 25 Wherein said Water 
absorbent material comprises non-Woven thermoplastic 
?bres. 

28. The use of the scrim of claim 1 as an industrial fabric, 
construction fabric or land?ll cover. 

29. The use of the fabric of claim 19 as an industrial 
fabric, tarpaulin, land?ll cover, construction fabric or agri 
cultural fabric. 


